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Abstract: The first Rrigord black truffle (PBT, Tuber melanosporum) recorded in the Southern Hemisphere was produced 
in New Zealand in 1993 at a plantation established in 1988 .Today, there are over 100 PBT plantations in New Zealand . Of 
these, ten are currently fruiting with many more expected to start in the next few years . In 2005 a research project co-fund- 
ed by the New Zealand Truffle Association and the New Zealand government was launched with the aim of improving our un- 
derstanding of the effects of the soil moisture and aeration on fruiting of PBT . 

In order to ensure that trees selected for the trial had PBT mycorrhizae on their roots, we first sampled roots from the 
northern side of randomly selected trees at three PBT plantations . The diagnosis of PBT mycorrhiza was performed using 
morphological (microscopy) and molecular (specific PCR primers for the rDNA ITS) analyses . On one plantation, trees 
showed a very high level of PBT mycorrhization and a low level of contamination, therefore identifying 16 trees with PBT 
mycorrhizae from this site was an easy task . For the other 2 plantations, we randomly sampled up to 34 trees in order to 
find 16 trial trees at each site unequivocally mycorrhized by PBT . Our strategy to sample roots on the northern side of the 
trees was supported by the analyses of several trees sampled around all four aspects (North, South, East, West) , which 
confirmed that mycorrhizae were always present on the northern side of the tree root systems . Following tree selection, a 
number of treatments have been applied to test the hypothesis that soil aeration and soil moisture are important soil factors 
that affect mycorrhization and fruiting . Preliminary results showed that the irrigation treatment slightly reduced soil tempera- 
ture around the roots of mycorrhized trial trees . Since 2006 the New Zealand Institute for Crop and Food Research (C & 
FR) 1 has also performed over 140 root analyses from PBT plantations situated throughout New Zealand . From this extens- 
ive root survey we have obtained valuable insights into: (1) the persistence of PBT mycorrhizae on planted trees; (2) the 
presence of other competing ectomycorrhizal fungi; and (3) the presence of an unexpected truffle, Tuber brumale, which 
has been found in very few plantations but, to our knowledge, has not fruited yet in New Zealand . 

Recently, fruiting of two other valuable truffle species has been reported for the first time in New Zealand plantations: 
Tuber borchii in 2006 and Tuber uncinatum (syn . T. aestivum) in 2007 . 
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Introduction 

The first FÉ rigord black truffle ( Tuber melanospo- 
rum) ever grown in the Southern Hemisphere was culti- 
vated in Gisborne, New Zealand (North Island), in 
July 1993 (Fig.1) . This fruiting rewarded the efforts 
of the visionary Ian Hall and his colleagues, who start- 
ed investigating truffle production in New Zealand in 
the late 1970s . The successful truff€ re was established 
in 1988 on a volcanic ash soil, where the pH was 


brought to values compatible with the development of 


T. melanosporum using large applications of lime (10 
to 20 tonnes per pH unit per hectare) . Four years lat- 
er, the first commercial crop (9 kg) was harvested from 
this truff€ re . 

Currently, New Zealand has more than one hun- 
dred T. melanosporum truff€res (Fig.2) . To date, 
and to the best of our knowledge, ten of them are pro- 
ducing, or have produced, T. melanosporum truffles 
(Fig.3) . Many more recently established truff€ res 


could become productive during the next few years . 
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Fig.l The first Périgord Black truffles ( Tuber melanosporum) 


harvested in the Southern Hemisphere in July 1993 in a plantation 
near Gisborne, North Island of New Zealand 


The New Zealand Truffle Association (NZTA) and 
the New Zealand Institute for Crop and Food Research 
(C & FR)® developed a field research project to better 
understand the soil environment and the climatic factors 
that may control T. melanosporum fruiting . Four treat- 
ments affecting the soil environment were obtained 
through the combination of two factors (irrigation and 
soil aeration) . Climate stations were established in 
each trial plantation in order to record both the general 
weather data of each trial site and some localized soil 
data (soil temperature and soil moisture using probes) 
(Fig.4) . The present paper describes the progress to 
date of that project focusing on its first step: the selec- 
tion of trial trees on which the presence of T. mela- 
nosporum mycorrhizae has been confirmed . 

The present report provides the mycorrhization re- 
sults obtained while selecting the trees required to set- 
up this research project . Specifically, we needed to 
ensure that all the trial trees, e.g . the trees on which 
the soil treatment will be applied subsequently, did 
host T. melanosporum mycorrhizae . 

We conclude the present paper with an update on 
the recent cultivation of other truffle species in New 
Zealand . 


Materials and Methods 
Three truff€res (2 in the South Island, 1 in North 
Island) established in 1997 with a mixture of hazel 


( Corylus avellana) or English oak ( Quercus robur) 
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Fig.2 Overview and location of the New Zealand T. melanosporum 
plantations as of August 2007; A, North Island; B, South Island . 


Productive truff€res are indicated by shaded circles 


trees were selected for this research . 

Root sampling was performed on randomly select- 
ed trees until 16 trees (hazel or oak) showing evidence 
of T. melanosporum mycorrhiza presence could be 
found per truff€re . Root samples (woody root segments 
approx .10 - 15 cm long, bearing fine roots) were col- 
lected from the North side of the trees . In addition, a 
few composite root samples (collected from the North, 
South, East, and West sides of trees) were examined 
in order to better evaluate the risk of finding false nega- 
tive trees, e.g . trees for which a single root checking 
would conclude to the absence of T. melanosporum my- 
corrhizae while these mycorrhizae could be found in a 
root sample from another side of the tree . 

Microscope and DNA analyses (PCR and nested 
PCR) using published primers (Paolocci et al., 1999, 
Amicucci et al., 1998) were used to detect mycorrhi- 
zae of the genus Tuber and to identify them to the spe- 


cies level . 


Results 

The incidence of T. melanosporum mycorrhizae 
differed significantly between the three truff€res stud- 
ied .On truff€re No .1, all root samples had T. mela- 


nosporum mycorrhizae (Fig.5) . Furthermore, only 3 of 
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20 root samples had another mycorrhizal species present 
(a T. maculatum-like morphotype) . 

On the other two truffères, to find 16 trees with 
T. melanosporum mycorrhizae on their roots required 
checking up to 34 trees per site . Furthermore , 46 of 73 
root samples had several other mycorrhizal species pr- 
esent, mainly T. maculatum-like and Scleroderma 
sp ., but also several other unknown morphotypes . 

The results obtained for the six trees from which 
composite root samples were collected are shown in 
Fig.6 . Although these results are very preliminary, 


they have shown so far that when a tree hosts T. mela- 
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nosporum mycorrhizae, these have always been found 
on the North side of the tree (i.e . the sunny side of 
the tree in the Southern Hemisphere ) . Similarly, the 
one tree in this study that did not show any T. mela- 
nosporum mycorrhizae on its North side did not show 


these mycorrhizae on any other sides either (Fig.6) . 


Discussion 

Finding trees with T. melanosporum mycorrhizae 
was straightforward on one truff€re, while this task 
proved to be difficult and time-consuming for most of 


the trees sampled in the other two trufféres . It is not 
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Fig.3 A good size (over 200g) T. melanosporum Fig.4 Outline of the four treatments (high or low water level combined with or 


truffle harvested in 2006 from a truffère without soil aeration) and of the field equipment used to monitor and control the 
in Ashburton, South Canterbury soil moisture levels under the trial trees and to record the climatic data . 


Soil was aerated manually using a fork 
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Fig.6 Results, e.g . presence ( + ) or absence ( - ) of T. melanosporum 


Fig.5 Tuber melanosporum mycorrhiza on a hazel 


tree at the Waikari plantation mycorrhizae at each of the four geographic directions (N = North ) 


of the six composite root samples analysed in this study 
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well understood whether this discrepancy relates with 
different levels of mycorrhization of seedlings at the 
time of planting or with different environmental condi- 
tions and®br management practices at each site . 

Detecting the presence of a single ectomycorrhizal 
species (in this case T. melanosporum) on the roots of 
an established tree in a truff€re is not a simple task . 
Established trees often host many mycorrhizal fungi and 
the morphology of a given mycorrhizal species may vary 
significantly with several parameters such as the host 
tree species, the soil condition, and the age of the my- 
corrhizae . Furthermore, root samples only represent a 
minute part of the tree root system . Furthermore, the 
amount of mycorrhizal root tips observed on a given root 
sample varies substantially even though the same root 
sampling protocol is used for all root samples . 

Although morphotyping, e.g . the characterization 
of mycorrhizae based on their overall morphology (dis- 
secting microscope) and ultrastructure (compound mi- 
croscope), is the most practical and quickest way to 
identify mycorrhizal root tips, in many situations only a 
DNA analysis can provide a definitive identification of 
mycorrhizal roots at the species level . 

Under these circumstances, and given the small 
resources mobilized for this project, our primary objec- 
tive was to detect and identify with certainty mycorrhizae 
of T. melanosporum in the root samples . No thorough 
assessment could be made on the relative abundance of 
T. melanosporum mycorrhizae when these were detect- 
ed . The presence of other mycorrhizal species was 
recorded, and identified to the genus or species levels, 
while searching for T. melanosporum mycorrhizae . 

This work enabled us to select enough trees that 
were unequivocally positive for T. melanosporum to al- 
low the set-up of the environmental trial in each 


truff€re . It also provided useful information on the my- 
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corrhization of the sampled trees to the owners of each 
truffére . 

As far as the soil treatments are concerned, irri- 
gation and aeration are now controlled on all sites and 
we have observed how irrigation affects (i.e . lowers) 
the soil temperature at 10 cm depth (data not shown) . 
The production of truffles will be monitored in the three 
trial sites during the next two years in order to establish 
whether the distinct soil treatments can impact on truf- 
fle productivity . 

Other truffle sedes recently cultivated in New 
Zealand 

The first Southern Hemisphere-grown bianchetto 
truffle ( Tuber borchii) was harvested in July 2006 un- 
der Pinus pinea mulched with straw . More recently, in 
June 2007, the first Southern Hemisphere-grown Bur- 
gundy truffle ( Tuber aestivum) was harvested in a 
plantation of oaks and hazels established in 2001 in 
North Otago . Both the bianchetto and the Burgundy 
truffles appear to be well-adapted to the climate of the 
South Island of New Zealand in which their commercial 


cultivation should develop further with time . 
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